Reduction of cisplatin-induced nephrotoxicity by pyrazolone compounds, derivatives of tetrahydroindazolonedicarboxylic acid.
The structural requirements relevant for protective efficacy against cisplatin-induced renal toxicity was studied for seven newly synthesized pyrazolone compounds. Since tetrahydroindazolonedicarboxylic acid (HIDA) has shown potential nephroprotective efficacy, our study involved HIDA derivatives with specific modifications of functional groups. Pyrazolone compounds comprised four types of structural modifications: an HIDA regioisomer derivative (compound 1), compounds with modifications at the pyrazolone ring (compounds 2, 3 and 4) or the dicarboxylic moiety (compounds 5 and 6), and a compound without a cyclohexane moiety (compound 7). The best nephroprotective efficacy was found for compound 1, as reflected in the lowering of cisplatin-induced levels of blood urea nitrogen (BUN) by 86.3-89.3%, depending on cisplatin administration time. The alicyclic pyrazolonedicarboxylic acid (compound 7), characterized by free rotation of attached moieties due to the lack of a cyclohexane moiety, also showed good protection (lowering of cisplatin-induced BUN levels by 29.5-81.7%, depending on cisplatin administration time). Lower nephroprotective activity was found for compounds 2 and 3, with N- and O-substituted pyrazolone rings, and for the cyano derivative 5, while compounds without a carboxylic and pyrazolone moiety (compounds 6 and 4, respectively) did not show a nephroprotective effect. Therefore, carboxylic and pyrazolone moieties play an important role in the interaction with cisplatin and represent relevant functional groups required for nephroprotective efficacy in pyrazolone compounds.